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BIOMHXANIKHZ 
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OPIZMOI TOY ECDEYPETH 

(SuunAriptovcTai orriv nepfrrruon nou o kgtoOsttjq c(vqi vopw6 npoouno, 
o kqtqOsttiq 68V eivai koj e<peupeTn<;. A o pdvo? e<peup6Tns) 



Apt*]*)? ofxtm^ 



20020100253 



3 0 MAI, 2002 
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AinAQMA EYPEIITEXNIAZ (A.E.) 



AiriAQMA TPOnonOIHJSHI (AX) STO A.E. ue aptend: 



niSTOnOIHTIKO YnOAEIfMATOI XPHI I MOTHTA2 (FlYX) 



AnAwv(o(oujic) s<peup6Tii(e<;) ornv napandvco afrnon via xopfivnan EAAhvikoO titAou npooTaoiag tov(touc): 



E<DEYPETH2 (6voMa/6teueuvcn): 

Evdn^o^roTyoWSiig, Ivor. MircpoTiteKxpovuaV; EKEOE «A», T6pjia narpidp%ao Tpnyoptot), 
153 10 Ay. napaaKEurj Attiktjc; 

navayidyniq Apyeixnc Ivor. MiKponteKXpovuafe EKEOE «A», TSpjia ITarpidpxoa) rpnyopiao, 
153 10 Ay. napaoKEUT) Arcnafe 



O KaTa86TT|Q an^KTnos to 6iica(w|ja KaTa8eonc EAAhvikou tItAou npooraolac: 

Adyo) cuuPaonc ueTapipaonc StKaiwydTuv an6: / / 

Adyta KAnpovopu<f|Q GiaSoxifc- 

A6yw aujipaTiKrtQ ox6or)g epvo56Tn - epYaSdpevou (J rs ee i'i n cgapmpfrvn ecpeupeorj). 

Me paan to KQTaoTQTiKd tfjq CTaipelaQ. 



X 



EninAEON ECDEYPETEJ IE HPOX0ETO (DYAAO XAPTIOY. 
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api0ji6Q 




YDOrPA<DH(EX) TOY(TQN) KATA0ETH(QN) i*| TOYfPSMs!) nAHPEEOY£IOY(QN) 

Tdnju* Ajr. napaoKeufj Annate Hnepoynv| 



fv 29/5/2002 



n.Apyem]<; 



Ka9. A. IGouafjaioq 
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O.A.-1/90-E 




oprANizMor 

BIOMHXANIKUT 
IAIOKTHE1AE 



OPIIMOI TOY EOEYPETH^ 

(lupnAnpwveTat oTnv nepirrrwon nou o KaraeeTnQ eivai vopiKd npocwno, 
A o KdTaeSTnc 8ev rival koj e<peup£TT}Q. *\ o pdvog e<pBuptTr\q) 



H|.icpoiir|vla raxrtiBoaTig' 
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AlflAQMA EYPEIITEXNIA2 (A.E.) 



AlflAQMA TPOnOnOIHSHS (AX) ZTO A.E. ne apt6u6: 



niZTOnOlHTIKO YnOAEIfMATOS XPHXIMOTHTAI (rtYX) 



AriA«vu(ouMe) etp£upeTn(eq) arriv napanavo ahr\ar\ yia xopfiyrian EAAnvtKoO tCtAou npooTaafag tov(tous): 



Ed>EYPETHZ (6vopa/8isueuvan): 

BaxjiXsioq MitfXkou; Ivor. MiKpan^eiccpoviKri^ EKEOE «A», TSpua Ilarpidtpxao rpTjyoplao, 
153 10 Ay. napaoKeufj Arcuafe 

EuayyeMa Ttyov Ivor. MiKpoT]X8Krpovncrj(; EKEOE «A», Tip\xa naxpidp%oi) rprtyopuro, 
153 10 Ay. napaoKEDf) Ararat^ 



O KOTaetTnq an^KTnoe to 5iKatopa KaTa8eor|g EAAtjvikou tItAou npocnaotac: 

Advca oduPaonc peTaBipaonQ SiKaiwuGTuv an6: / / 

Aoyw KAnpovoniKifc Qtadoxite- 

A6vw ouppaTiKfiQ oxeanc epyo56Tn - epva^dnevou (unripsoiaKfj o^pttii i^' rrj. 1 
Me Paon to KOTaoTOTiKO rv\$ CTOipeiac. 



EninAEON EOEYPETEZ 2E nPOZ0ETO cDYAAO XAPTIOY. 
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YHOrPAcDH(EZ) TOYfTQN) KATAGETH(QN) f\ TOY(TQN) nAHPEHO^?!OY(QN) 




JXApysvcrig 



KaG. AlOcadiaio^ 
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BSjEYPETHZ 

O(i) KoraOcTnqfcc;) cfvai 0(01) povaomdqfoO e<p£upeTnq (£<;). 
'Evrurro opiapou tou(twv) etpeupeTotwv) eniauvdnrerai. 



X 



AEIOSEE 



AHAGEH nPOTEPAIOTHTAZ (apiBpd^ - qpepOMnvfa - x^pa npogAeuorre) 



ANTIKAHTOZ 
ovopa: EDdcyyelo^royyoWSTig 

SieiSeuvon: EKEOE "AHMOKPITOE", Ivonxotrro MiKpoTiteKxpoviKife 

T£pjia naxpidpxov rprjyopfov, 153 10 AyJIapaaKeirfi Annate 

rnAscpawo: 6503237 Tiks% 



r&i£*pa% 6511723 



H e<petipecni napouaidoTnKe ae entonpo avayvwpiop^vn giceeon, aujupcava ue to v. 5562/1932, 
0EK 221 A/32, 

Zxenscn pepafwcn emouvdriTCTai. 




29/5/2002 
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flAHPEEOYZIOZ 






6vopa: 






SieuQuvorj: 






Tr^&puvo: 




T&£<pa£ 
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YnorPAfi>H(E2) TOY(TON) SCATA0ETH(ftN) q TOY(TON) nAHPEHOYaOY(nN|r^ y 
rdnoj Ay. napctoKeoti AxTudfc -/O ^<^ f 

IS ILApystaK • l . ' " KaO. A. iecBrfiawx; 

Atonfe & np6e8po<; A.E. EKE<DE"A" 
n^lKAAOVME H AfTTiXH HA mm ay« -CTVAOrPA«HMSNH Kf«flS CC>tJ TO ONOCU KATO AflO TKW VnOTOMW 
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OBI/A012 07/58 




20020100253, 



nspiYpoKprj 

5 YIikA Ai9oypaqna<; jis p&ar\ noXv]iepr\ nov mpityovv noXvedpiKzq otoyopepeiq 
GiXevaftico^dvec; 

H e9et3p6<rn awr\ avaq>6pexax ae v§a dXik& yxa XxGoypacpia OTqv rcepxoxrj xov 
10 wiepx68o*u<;, 7ispila|iPavojjivTiq ^HS rcepxoxfc ™> v 157 ™ Kai xr|<; rcepxoxng tod draco 
D7iepi65ot>q, Kax 71a Xx9oypa<pia iiA^Kxpovxicrjc; 86ajiT]<;. H avdyTcn yia v6a 7rokop.epxKd 
x)A,xKd XiGoypacpiou; 7rpoKU7CX8i a?t6 xt|v a7ca(xr]aTi yxa avd7ixu£n TiXeKxpovxKrf>v 
8xaxd£ecov Kax KUKAxD|adxa>v nov 6%ox>v SxapKdx; nexotijieveq 8xaaxdaexq Kax ax; sk 
xotixou a7toxeA£ap,axxK6xepr| Xexxovpyxa. H xdcrq aoxfj yxa ajitKpx>vorr| xcov Sxaaxdaecov 

15 oSriyex axr|V Dxo9exr|ar| 7nyy6v riteKSpo^ayvrixxKTjg aKxxvoPoXtaq tod eKrcSprouv as 
6X0 Kax paKpoxepa prjicr| ic6p.axo<; fj <ytr\v moG^XTjcni rcnydbv 8sa\ij\q T]XeKxpovxG>v fj 
xovxcov. Sopxpo&va jxe xr[v 6pex)va tod Axxjxpdvex x&pa 8xe9v6q axo cn>yK8Kpx^6vo xopia 
Kaxd xa xeXeoxala xpovxa, auaxfmaxa 6K9ear|<; tod eK7ie|XTODV axo D7cepx(b8e<;, Kax 
ai)yK8Kpx|jiva axa 248 nm fj 193 nm 6%odv Dxo9exr|9ex axa8xaKd Kax 

20 xpr\GHi07toiotivTai Kaxd KUpxo Ax3yo afj|iepa aTO xtjv pxojATixavxa KaxaoKeDlfe 
ti^xaya>yxK<&v 8xaxd£ea>v. Sxa eTO^eva xpovxa avajixevexax 6xx 9a exaa%9ol3v 
aDaxfjp,axa 6k98ot|<; tod paax^ovxax ae laser F 2 (157 nm) 7cpoK8X|i6vo*o va SxaxriptiGex 
t| TOpexa 7tpo? jxxKp6x8peq 8xaaxdaex<; evtf) axr| auvexexa Gecopexxax izoXv 7tx9avfj -q 
exaaycoyfj 7rqy<bv tod eK7i6|iTODV oxt[v 7cepxoxn xcdv 13 nm. 

25 H exaayooyn v£©v 7cr|y6v Xx9oypa<pxa<; enapdMex KdGe cpopd xqv avdraxD^n vecov 
toA,d|J£Pxk6v vXiK&v Aa9oypa<pxa<; Kax&Xkt)Xoyv yxa rr\v ax>yKeKpx|ievT| Ttepxoxn M>fjKOD<; 
Kuiiaxoq 6kG8oti<;. Sxa rcAaiaxa aoxd avamtiaaexax afjpspa xSaixepa 6vxovrj 
8paaxT]px6xrixa 8xe0vd><; lis ax6%o vr\v av&7tm>fy\ TOA,Dp,epxK(&v dA,xk6v Xx9oypa<pxa<; 
KaxdAXqtaov yxa 6k980T| axa 157 nm. Sxo jifjKO^ K6|iaxo<; aox6 6\icoq etvax x8xaxxepa 

30 S-uoKokn e7nloyf| KaxdAXritaBv auaxaxxK6v yxa xa 7toA,D|iepxKd Dtocd XxOoypacpxcu; 
87cex8fj ox 7C8pxaa6x8peg opyavxK&; evcbaexq 7tapoDaxd£oDV av87rixp87n:a d\|/T|X&; xxp£<; 
a7Copp6(pT|ari(; (R. R Kunz, T. M. Bloomstein, D. E. Hardy, R. B. Goodman, D. K. 
Downs, J. E. Curtin, Proc. SPIE 1999, 3678, 13). Sxsxxicn p-excDOTi xov xx|i6v 
a7topp6q>r|aTi(; emxuyxdvexax jx6vo ae 7coXx)jxepxKd vik\K& \iz ar||jxxvxxKn 7cepxeKxxK6xr|xa 

35 ae 8ea|iotiq C-F fj Si-O Kax coq 8K xotixov r| epe\)vr|xxKfj 7rpoa7cd9exa KaxeoOovexax 
Kupxcog 7rpo<; xqv av&nxv%r\ \)Xxk6v 7tXoi3axcov axu; 8-60 avx&q KaxT|yopxe<; 8eap.6v (R. 




S o oriy akumaran, D. Fenzel-Alexander, N. Fender, G. M. Wallraff, R. D. Allen, Proc. 
SPIE 2001, 4345, 319 k<xi B. C. Trinque, T. Chiba, R. J. Hung, C. R. Chambers, M. J. 
Pinnow, B. P. Osburn, H. V. Tran, J. Wunderlich, Y. Hsieh, B. H. Thomas, G. Shafer, 
D. D. DesMarteau, W. Conley, C. G. Willson, J. Vac. Set Technol B 2002, 20(2), 
5 531). 

ExSxKd yxa rqv 7tspx7Cxa)aTi xcov 7toki)|AspxK<bv dXik6v tzov sxvax rikox>oia as 8sap,ot><; 
Si-O wudpx 61 Kai EKxsxajjivn pxPAaoypa<pxa itov a<popd xr|v XP 1 ! 07 ! xox >c> V a 
XxGoypacpxa as aXXa \ir\ier\ Ktipaxoq. EwrjGax; r| XP'H 07 ! axnf\ acpopd v>Xxk& apvnxxKO*6 
x6vox> ( Q. Lin, A. Katnani, T. Brunner, C. DeWan, C. Fairchok, D. La Tulipe, J. 

10 Simons, K. Petrillo, K. Babich, D. Seeger, M. Angelopoulos, R. Sooriyakumaran, G. 
Wallraff, D. Hofer, Proc. SPIE 1998, 3333, 278), rcp6a(paxa 6na><; 6%ei avacpspGex t[ 
XPTiari 7toA,x)|xspa>v tcoo) 7tepiE%ow 7cota)e8pxKE<; oAayojxspsu; axXsvajjaao^dvsq ax; 
auaxaxiK6v yxa svtaxoari try; avxiaxaaqc; <ttt|v syxdpa^Ti as vXvk& Gsxxkou xovox) yxa 
AxGoypacpxa 193 nm (H. Wu, Y. Hu, K. E. Gonsalves, M. J. Yacaman, J. Vac. Sci. 

15 Technol B 2001, 19(3), 851). Oi 7coAue8pnc£<; oAayojispsxq oi^evap,xao£dvs<; izox> 
Xpricnp.07coxf|9T]Kav axr|v TOpurccoan ax>rf\ e%ow aTCOK^sxaxxKa KOK9i07C8VTuA,XKOl3q 
wcoKaxaaxdxs?. 

Txa AiGoypaqria anXr\q smaxpcoaTu;, xa unSvxa xa>v <pG>xosuaxaGr|XG)v 7tokD|AspxKd>v 
vXxk&v nptnsi va sxouv Kax&Xkt\kr\ xxprj a7iopp6q>T|OTi<; (aovf[0co<; jj,XKp6xspT| and 0,5) 

20 7cpoK8xjjivox> va |i7copoi3v va spxpavxaxotiv ae oX6kAt[po xo n&%oq xaoq. Es noXk&q 
7C8px7rr6aexq axa 157 nm Kax axa 13nm , xo vjievxo xox) <pa>xoeuaxa0r|xoa) i&XKOt) sxex 
noXv (leyaXiixepT] a7topp6<pr|aT|, imcoq aup,paxvex axr|v 7iepx7txcDaTi n.%. xa>v 
<pcoxosx)axa0Tix(ov xAxK<bv p,s pdar| apcofxaxxKd, axpv^XKd, Kax ysvxKd avGpaKXKd 
7coA,x>|isprj, yeyovoq nox> KaOxaxd avayKaxa xr\ jiexcooti xox> n&xovq xcov 

25 (pa>xo8X)axa9r]xcov TtoXvjaspXKc&v uA,xk<a>v ai)xvd Kdxco xcov 100 nm. Djucoq, joe xsxoxa 
jixKpd 7tdxn 8sv sxvax 8x>vaxf| ti |j£xa<popd ayfyiiaxoq \is syxdpa^n as nX&a\ia (?tox> 
aKoXovOsx xt[ A,x6oypa<pxa), acpoii xo A£rcx6 7cota>ixsps<; 8sv 9a avxs^sx xtj Siepyaaxa 
7cXAa|Liaxoq. 

Sav swaXaKxxKfj X6cr\ 7tpoxsxvsxax SxaxpajjxxxxKq taOoypacpxa |lxs (pcoxosoaxaGnxo 
30 TtoX-ojispxKO dXxko tzov 7cspxsxsx avopyavo axoxxsxo, xo orcoxo SrijixoDpysx |xfj 7rrnxxKd 
o£sx8xa. Sxttv 8xaxpa)|j,axxicrj XxGoypacpxa, xo D7t6axp©^a apxiKd KaMmxsxax jxs 6va 
Tcaxo S7ri7ce8o 7roXx)(ispxK6 d^l§vxo. Sxqv KOpt)(pf| ax)xa6 xoa> v[isviov 9 smaxpcbvsxax 6va 
Xs7cx6 (pooxoeuaxaOrixo "ujx^vxo, xo 07toxo Kax6mv SKxxGsxax Kax sjxcpavxCsxax Dypd. Edv 
xo <pcoxosoaiaGt|xo vXik.6 7cspx6xsi axoxxsxo tcod Sxvsx \xr\ TtxnxxKd o^sxSxa (pX&is 7t.x. 




M. Hatzakis, J. Paraszczak, J. Shaw, Proc. Microcircuit Engnrg. Lausane, aeX. 396, 
1981 yxa opyavoTcupXTXKd uAaKd), r\ So^fi pjcopex va ejxcpavxaTex £qpd as 7&&c\ia 
o^oyovao. Oi 7cepxoxeq tox> entoeSov ndkviLepobc, ox onoteq £%ovv Kafco(p9ex jxe to 
opyavo7cupxTXK6 (pa>Toeuat<j0T|xo vXxko TCpoaraTefiovrax, evtf> oi Axnrac; 7cepio%6<; 
5 arcoyaKptivovrax |ie eyxdpa^n. 2t)ve7c6q, to ctf\\ia apwc&q \x&zaq>£psTcn 
(eyxapaaasTai) 7idvco aro rcotojiepxKd arptf>na, rcpxv va Xdpex %&pa r\ eyxdpa^n tod 
wcoorp6|4.aTO<;. Stmavrndi a7taxTT|ar| ae T&coxeq SiaSucaate*; exvax ti xsk\Kf\ Ttdvco Kax 
TcX^opiicfi emcpdvexa tod 8exy|iaTo<; ^iSTd vr\v Kaxepyacria Tqq £npfj<; epxpdvxans va 
exoDV a\izkr[xea Tpaxorryca. 
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SYNTOMH nEPITPAOH THE EOEYPE2H2 

AvTXKexjxevo Ttiq sysbpeory; ax>rf\q exvax va exadyex pxa Kaxvotipyxa KaTryyopxa vXxk&v 
Xa9oypa<pxat; jLte pdar| v£a oyo7rokujj.epT[ Kai aup.7ioto[iepfi 7toi> xapaicrnpiCovTax a%6 

15 Tqv rcapouaxa 7toA,x)e8pXKrf>v o?ayo|iepd)V aiXevapxao^avdbv aro jiopxo tod^. And Txq 
7co30s<; KaTnyopieq 7K>ki)e8pxKrf>v oXxyo|xeprf>v axtevap.xao£avd>v nov exvax yv©ot6<;, ox 
nkeov D7coax6jxev8<; exvax eKexveq nov 8xa9eToa>v Kn>pxKn-oicTa^8pxTcn 8xap,6p<pG>an 
Ktaopoti Kax £%ow |ixa 7roko|ieptaxjiTi ^ e^pokxdaxjxTi rcXeupxKn SpaaxxKrj ojidSa Z 
(Pierce oyfyiia 1). Ox twcoXoxTCOX 7 x>7roKaTaaTdTe<; R exvax atocMxa xa o7cola 8xa9eTouv 

20 jiexpx 3 dTop.a dvOpaKa, Kax KaTd 7tpoTfyriaT| exvax ax9x>AaK&; ojxdSeq. Ernv 7cepx7tTCoan 
tcov aup,7co\t)jxep6v, ox noXvedpiKiq oA,xyop,epex<; aitavap,xao£dve<; ax)^7tota>M£px£ovTax 
lis ^ovojiepTi, KaTd TcpoTC^ati (ti89)aKpruXxKd, and xa o7Krfa tovMxiotov eva rapxexex 
u8p6<piA,T| opdSa Kax TOi&dxuJTov 6va rapxexex 7tpoaraTex>p,evn v8p6<pi^T] ojxdSa, rj 
orcoia en&ixa and &kBs<jt\ ae aicrxvopoMa a7io7cpoaraTei3eTax. napdSexy^a ^ovofiepoUq 

25 to orcoio Txepxex^x a)8p6cpi^r| op,d8a exvax to ne9aKpt>X,xK6 o§6. napd8exyjaa 
jiiovonepo\><; to otcoxo 7iepiixex 7i;poaTaTSDy,6vri uSpdqH&n ojxd8a, T| ouota SrcexTa and 
8K9ear| ae aicnvoPoXxa a7t07tpoaraTeT3eTax, exvax o |ie9aKpx)A,xK6<; TpxTOTayfiq 
PoDToXeaTepaq. Sto axrma 2 a7iEXKovi^8Tax xttpa^P 10 ^ 6 ou|iJi:o^Djiepe<; nov 
7cepiixex ojidSeq 7toXi)e8pxKf|<; oA.xyoiaepovq axXevaixxao^dvriq. 

30 ISxaxTepri ejicpaoTi SxveTax ottj SwaTdrnTa XP^l 01 !? TCDV v^ticAv nox> 7cpoT8xvovTax yxa 
Xx9dypacpxa ara 157 nm, aro VUV Kax oto EUV. Stoxo? th<; ecpexipeaTi^ ax>vf\q exvax 
emanc; va wapdaxet Dfcucd nov exvax KaTdX^T|Axx yxa Xx9oypa(pxa Tdao aitkr\q 6ao Kax 
8utA,f|<; (SxaTpcojiaTxicri?) e7cxaTpoariq. 

Ta •uXxKd 710-0 7ipoTetvovTax xapaKTnpxCovTax 87U izktov a%6 to yeyovdq 6tx ox a^KoXo 




UjtoKaxaoxdxE? xoov 7toA,x)e8pxKdov oXxyoiiepcfov axtevaiuao^avov nov 8e atwSeovxax lie 
xr\ PaaiKTi akv&i&a xov 7tota>iiepoii)<; eivax ax&uXxKs; oix&Seq f| oiidSeq 7tapeiKpepox)<; 
iaeye9o\)«;, 8t$.. oiid8&; lie 1-3 dxoLia dvBpaKa, yxa ttiv avxiiiexdwuari 7tpopXTiiidxcov 
pexcKpopdq axfipaxoq, xpax&xnxou;, fj/Kax iieydX,^ a7topp6(pr|OTi<; axa 157 mn nov 
5 auvavx6vxai oxav ox xwcoKaxaaxdxa; aoxoi eivax KX)KXo7tevxoXucoi. 



SYNTOMH 1TEPITPAOH TON EXHMATON 

2xrj|ia 1: AitsiKOvioTi 7to^t>68pncnq oX,xyoiiepox><; mkeva\iujoE,&vr\q kdPxktY;- 
oKxaiiepiKifc 8vaLi6p(pcocT|<; KXcopoti, r\ 07ioia exex p,ia 7ioXx>iiepxaxiiri fi eiipoX,xdciLir| 
10 7&eopiicr| SpaoxiKq oiidSa Z . Ox xmtiXoutox 7 xmoKaxaoxdxeq R eivax aX.K6\xa. 

Exniia 2 : AjieiKOvxari xapa^P iaTlK015 <ruiutota)iiepoi3q 7tox> nep\i.%ei oiid8e<; 
7ioXx)85pxicr|q oXxyoiiepotii; <yxXevatixao^dvn<;. 

15 nAPAAEITMATA XPHSH2 THE EOEYPEEHE 
nopaSeiyjiaxa ativOemv; ojio- Kai <ronjroXv|»8p<»v 

H 7tttpacTK£Di^ xcov 7tofcoiiep<&v yivexax lie 7toXx>nepxaii6 neooo eteoGepcov pi£&v xoov 
em\i£povc, iiovoiiep&v 7axpox>aia KaxdM.r|Xox> eiaavnxfi rcokoiiepiaiioti (J. D. 

20 Lichtenhan, Y. A. Otonari, M. J. Carr, Macromolecules 1995, 28, 8435-8437). H 
ouvBeari XanPdvex x<bpa as axii6oxpaxpa a£6xao Kax ae GepiioKpacria 60 0 C. Ta 
ixovoiiepf| (10 g cyuvoXxKd) 8xafc6ovxax as 30 ml dvuSpox) Kax aroxepcDiisvox) 
xsxpai58po(pox)pavxox) (THF), Kax aKokotiGGx; jrpooxiOexax 0,0 lg 2,2'- 
ai>8x(xaoPovxo3umxpxMox>). H 8xdpKexa vr\q avxi8paaT|<; icDiiaivexax a7t6 48 ewq 64 

25 &pzq. To iityiia xr\q avxiSpaorig 7tpoaxi6exax ae iie6av6A,ri (1000 ml) TipoKextievox) va 
KaxapuGxaxex xo 7tota>iiepe<;. AkoXx>x)6g)(;, xo 7toto)iiepe<; ^tpaivexax xwr6 ksv6. 
E<papix6Covxa<; xrjv avcoxepco Tcexpanaxncn rcopeia Ttap acnceuaaOriKav xa oiio7K>Xx)ii8pf| 
xot) iieOaKpvXxKou 3-(3,5,7,9,l 1,13,15- 

ETiraKOi&OTcevxutotsvxa^ 

30 (MethacrylCyclopentyl-POSS) Kax xox) iieGaKpuXxKoti 3-(3,5,7,9,l 1,13,15- 
ETnraaxeutoxwtaKUKXop.ST.l 3 ^! 5 ' 1 ^ 
(MethacrylEthyl-POSS). 

E<papii6Covxa<; xrjv avcoxepco 7teipa|iaTXKf) jtopeia TtapaoKeudoOnKCtv ouiutofcopepTj 
xox) MethacrylCyclopentyl-POSS Ka8<bq Kax xox> MethacrylEthyl-POSS lie 8xd<popa 



* • 

Hovojxepfj [jieOaKpiAxico xpxxoxaYn powotaaxepa (TBMA), jxeOaKpukxico o£ti (MA), 
jiTito'iviKO avoSpxxr| (MAN), xx<xkovxk6 avo8p(xr| (LA), aKpiAaxxS o£6 (AA) icax a- 
(xptq)0opO}xe0a)Xo)aKpT>XiK6 o§6 (TAA)], r| era xoxq 8Kax6 Kaxd pdpo<; auaxaaq xcov 
07cota)v (axryv xpocpo8oaxa) 9axvexax axov mvaica I. 

5 

napadetyfiaTa afyo'k6yr\aT[q foOoypaqmcife <n)ji7rgpi(popd<; 
napaSsiyjia 1 

napaoKeo&^exat SvdXx>\ia xox> ao^oku^epow; 7 ae l-]ns0o§D-2-7i:po7cav6Xr| (fj 4- 
10 |a60DXo-2-7ievxav6vn) 7C8piSKxiK6xr|xaq 5 % k. p., jxe <X7&T| avd58t)crn Oepjioxpaaia 
7cepiPdXXovxoq (25 0 Q. 'En&iai 7rpoa0fiKTi 7toa6xnxa<; <pcDxoex>axa9r[Tn<; ovoiaq 
e^a^OopoavxiixcoviKo-o xpicpatVDXoaoDXcpQvio'O xar| jae 5% k. p. em xox> 
ax>\mo%v\ispovq. To Sxdkojxa aw6 xP^l^o^oxetxax Y 101 Tr l v ercfoxproari Djievxoi) ae 
Sicnao 7FDpxxxou ne xt| Pofj08ia rcepxaxpocpea axu; 3000 axpocpeq avd Xetcxo. To 7cdxoq 
. 15 xod t>|ievfou ixexpfjOriKS p,e pxixavxico 7cpo<piX6|xexpo, acpoti 7cpoT|Yf|0TiKS 08pp.avar| 

08p^iaiv6^8VTi 7&dica OepjxoKpacriaq 160 0 C yia 3 Xe7txd, Kai pp£0r|Ke xao ^ie 140 nm. 
AKota>t>0r|ae SicOean eTnleyjievoav 7i;epxox<&v xou x>p,evxaD |xe aicxxvoPoMa PaOeax; 
vnepi&dovq Xdimaq Hg-Xe 500W yia Sxd<popou<; ypdvovq. Afisaax; \xsx& yxvexax 
08pp.avari axoug 120 0 C yia 2 X87ixd, epxpavxan xox> t)p,evxou fxe 8(ipd7cxiar| xox> 
20 SxaiaSxox) ae t>8axxK6 Sxdkojxa \)8po£ex8xou xox> xexpapsOxAxKox) a^amou 0,00135 N 
yia 2 min Kai eiatkuaT| jxe amoviapivo vep6. Oi eicxeOrmSve? 7iep\o%&q 8xaM>0r|Kav ae 
Siacpopexucd 7coaoax6 avdXoya |ie xo xpovo SicGeon?, 8rjXa8f| xo 7coXi)jiepxK6 i>|ievio 
871:688X^8 aopjtepxcpopd Xx9oypa<pxKox> uAaicot) 0exncoi3 xovoxx H p,xKp6xepii Sxdaxaan 
7cox) e|i(pavxaxnK8 fjxav owtoiiovcopive*; Ypajipic; n&xouc, 500 nm (100 sec ^pdvoq 
25 8K0eari5). Me TtapojLioxa 8xa8xicaaxa, aXkd jxe eKOeaq B7ztkerf\isvcov 7iepxox<»v xo\> 
D^evxoi) p£ aicavopoXxa 157 nm rcapaxripexxax XxOoypoupxicrj aojxTcepxcpopd Oexxicoti 

XOVOU. 
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napdSeiyiux 2 

5 IlapaaKeud^exai 8xdta>|xa xox> aojiTcokonepotiq 7 ae l-|xe9o£D-2-7rpo7Kxv6XT| (fj 4- 
jie(hAo-2-7cevxav6vr|) 7cspi8TcuKOXT)Ta<; 5 % k. p., |xe a7tA,f| avd8euar| ae GepjaoKpaaxa 
Tcepipd^ovxoq (25 0 C). 'Eraxax 7ipoa9rjKn 7toaoxr|xa<; (pcoxoeDataGriTn? ouaxaq 
6^a9Gopoavnp,(DviKOi3 xpicpaivo^oGO-oAxpovior) xar| jj£ 5% k. p. 67ri tod 
au|i7toA ( t)(X8poT3(;. To SxdXujia auxd xP^o^OTioxexxax yia tt|v e7riaxpa>a*n vixsviov ae 

10 Siokio 7rupixioD jj£ xq PorjOexa Tcepiaxpocpsa axxq 3000 axpo9€<; avd Xsnxd. To 7rd%o<; 
xod ujievfoo |xexpf|9r|Ke jxe jiTjxaviK6 7cpo(piX6jiexpo, a<poi3 7tpoTjyf|0TiKe Oepjiavaq ae 
6epfxatv6|xevri nX&Ka OepjxoKpaaiaq 160 0 C yxa 3 te7rcd, Kax ppeOrpce xao |xe 140 nm. 
2xr| crovexexa eiakEyyievEq mpio%sq xov ujievfoD eicriOevxax ae eopexa 7tepioxf| Soaecov 
pie TjXeKxpoviKf| 8£o\it] evSpyexcu; 50 keV. A^iaa*; fiexd yxvexax 96pp.ocvar| axoxx; 120 0 

15 C yia 2 Xercxd Kax ejjxpdvxaq xox> ujievxoi) dncoq axo TcapdSexyjia L napaxqpexxax 
eracr^ taOoypaqmcri aujajcepx(popd OexxKoti xovou. nepxox&; 7toi> eKxeGTpcav ae 86aex<; 
|xeyaXvxepe<; a%6 100 jaC/cm 2 8xc&6ovxax 7ikf\p(oq Kaxd xqv epxpdvxaq. EkfypOTjaav 
8opi<; (a7tojj,ova>|i6ve<; ypa\i[ieq) |JiKp6xepe<; a7t6 200 nm. 

20 napdSevypa 3 

Se Sxcncta Tropxxxox) emaxp<bvexax AZ 5214 (ejiTiopxicfi pt|xxvr| Tj\q Clariant), Kax 
Kax67uv Oepfxaxvovxax axoxx; 200 0 C yia 20 Xe7rxd, 07c6xe Kax TCpoidwcxex a8xdXi)xo 
7coXi)|aepxK6 -0|i6vxo n&%ox>q 300 nm xo otcoxo exvax KaxdAXr^x) \wr6axpco(aa yxa 




5xorpco|iaTncr| taGoypaqria. Kax6mv axa paad a%6 xa 7capa7cdva> Sexypaxa etaxPe x<bpa 
eTuaxpcocTTi cmq 3000 axpocpsq avd Xstcto SxaXtipxxxog opoTcokup-epo-ot; 1 (fitem mvaKa 
I) as 4-ps0uAx>-2-7tsvxav6vr| TCepxsKxiKoxryccu; 5 % k. p., xo orcofo ei%e 7axpaaKEt>aa0sx 
ps a%kr\ avdSeoan as GepjxoKpacria 7tspxpdAAovxo<; (25 0 C). AkoXoi30tigs GSppxxvari 
5 as 06pjxaiv6|J£VTi nX&Ka Osppxrcpaaxcu; 160 0 C yia 3 Xe7cxd. To 7i&%oq tov 
xwtepKsxpsvou axpcbp,axo<; PpgOnKS xao ps 115 nm. Exa yyndXovJia 8sxyp,axa 
7tpay|iaxo7ioxf|9TiKav smaxpdbaeu; axxq 3000 axpoq>6<; avd ks7cx6 8xak6p,axo<; 
o|xo7coXa)jx8poi3<; 2 as 4-ps0i)Xo-2-7i£wav6vT| rapxsicxiKoxrixac; 5 % k. p., xo oflxno sxxs 
7capaaK8\)aa6ei ps aitXr\ avdSeuan as GsppoKpaaxa 7cepxpdXkovxo<; (25 0 C). 

10 AKota>T39r|ae GSppavar] as 6epp,axv6psvr| nldKa GsppoKpaaxaq 160 0 C yia 3 Xs7rcd. 
To rcdxpq PpSGrjKS (ao ps 110 nm. Tjtsxxa psxpfiGriKs o pv0p6<; syxdpa£n<; ta>v 6i3o 
dXxkc&v as avxxSpaaxqpa rcXdapxxxog sTaxyooyiKifc ati£e\)£n<; ICP (at>v6fjKS<;: E7caya)yiKn 
iax6q 600 Watt, 8wajitic6 7c6taaar|<; 100 V, GsppoKpaaxa TiXsKxpoSfov 15 0 C) as 
nMapa 0 2 (pof| lOOsccm, 7rfsaTi lOmTorr). Ta Ssxypaxa syxapdxGr|Kav yia xp6vox)q 

15 and 2 e&q Kax 15 tema. H syxapa^ti 7iapaKoXoa)9fj0T]Ke in situ |xs auppoXopsxpxa 
laser. Ilapaxr|pfiGT|Ks apstaf|xsa arcrf&sxa na^ovq axa Ssxypxxxa it&o x>7c6axnaav 
syxdpa^ri sax; Kax 2 XsTcxd. Exa Ssxypaxa itov wcsaxnaav eyx&pafy] and 2 6coq 15 
Xs7ixd 7capaxripfj0T|Ks eMjciort] an&kem n&%ox>q, r\ onoixi fjxav pxKpdxspTi axa 
Ssxypaxa xox) opo7K>kDp£pov<; 2 (MethacrylEtliyl-POSS). Msxprjasxq an&Xswx; Tt&%ovq 

20 eyxvav Kax (is \n\xaviK6 7tpo<pxk6pexpo. AsSopSvox) 6xx xo ok6xo D7i6axpcopa xr\q 
prixxvn^ AZ 5214 syxapdaasxax as xp6vo evo<; Xs7cxot3, oDp7tspaxvsxax t| s7tixoxns 
7cpoaxaaxa xt|<; AZ 5214 and xa imepKsxpsva opo7cokupspTj 1 Kax 2, Kax aovs7C<bq t] 
8x)vax6xT]xa yia XP^I^H ae Sxaxpoopaxiicrj XxGoypacpia. Ta Ssxypaxa auxd 
TrapaxTipfiGTiKav axr| auvexeia as pxKpoaKomo axopxiafe Stivapriq (AFM). H rms 

25 xpaxuxryca axr|v 7tepx7n;cQOTi xou oporcoXupspotis 1 r|xav 14,8 nm , svcb axr|v 
7tspx7rrQ)an tod op,07coXx>pspoi3<; 2 fjxav pxKpoxepti a%6 1 nm. Evp,7tspaxvExax 6xi xo 
opo7co\a>p£p&; 2 (MethacrylEthyl-POSS) irapsxsx opaX6xspa x>p6vxa psxd xnv 
Kaxspyaaxa ps 7iMapa Kax avGxaxaxax 7rspxaa6xspo axo 7i^da|ia, dpa sxvax xo rik&ov 
Kax6Xkr\%o yia SiaxpcojiaxxKri XxGoypa<pxa \iErf6Xr\q 8xaKpxxxKf|q xKav6xryua<;. 

30 

IlapdSstyjia 4 

Siijicpcova |is xo 7rpoTiyoT3|aEVO 7wxpd8sxyjia 3 7capaaKSX)daGriKav 8sxy(iaxa jas 
xwr6axpa)pa AZ 5214. Es KdGs 8siypxx s7uaxp60TiKS ax)ji7toXx)|isp^ xo 07toxo 
7rapaaKsa)dd0riKS a7t6 ntypaxa povojispc&v 8xa(popsxxKf|q 7cspxeKxxK6xr|xa<; as 




MethacrylEthyl-POSS (ov\indko\ispr\ 3, 4, 5, 6 xai 7 xou Trivaxa I). Aicota>ue<bvxa<; 
rr|v i5ia 5ia8iKacria jxe to rcporiyotinevo 7capd5eiyna rcapaKoAxroBrjOriKe ri eyxdpa^n |ie 
ao(iPoXx)^ieTpia laser. AiamcrtcberiKe 6xi xa Seiyjxaxa 7roi) eixav (oq wtspK8tp^vo 
crcp6jxa cn>|i7coX'un£p6(; xo orcoio 7tapaaKE\)da9iiK£ an6 jiiynaxa jiovo|xep6v nov 
5 8t606xav 30% k. p. rcepieKxucdxrixa ae MethacrylEthyl-POSS k<xi dv©, rcapODotaaav 
a\LeXr\x£a an&kem na%ovq yia xp6vo er/%&pafy\q t&q 10 Xercxd. AeSop^vou 6xi xo 
okSxo D7c6axpG)^a n\q piydvr\q AZ 5214 eyxapdaasxax ce ypdvo evoq Xe7cxoi3, 
aofx7C8palv8xai tj 87axoxnq Tipoaxacrta vt\q AZ 5214 arco xa t)7tepKe(p.eva ci)jj.7tota)|Aepf| 
xa orcoia 7tapaoK8od^ovxai and |xxy|iaxa |XOVO|X8p<bv 710*0 8ia9exo*ov 30% k. p. 

10 TcepiEicaKOXTixa ae MethacrylEthyl-POSS kcu dvco. AnXa5f\ \xxy\xa p,ovojiep6v nox> 
8ia8£xei Ttoaoaxo xoiAdxiaxov 30% k. p. ae MethacrylEthyl-POSS, vxtpixex 
avxioxoixa av>^noXv\iepr\ xcov otoicov xa *o(iivia apicotiv yia xrjv rcpoaxaaia xou 
D7COKe(|xsvoi> oxp<b\uxToq pr[xWr\q AZ 5214, Kai auveudx; eivai KaxdMn^a yia 
Siaxpconaxucn )a8oypa<pia. Emnteov, jj£xpTtar| ^©v 87a(pav8i<&v p,e AFM edcooe 

15 emcpaveuxKn xpaxoTqxa nucp6xepr| an6 1 run. 
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1. AiOoypacpxKO dXxk6 nov ejmepxSxei noko\iepeq to O7toxo noXv^psq <pepex 
5 xov'k&xioxov pita 0|id8a TtokueSpxicnc; otayopiepoDq cn^sva^iao^avriq Kai ottjv orcoxa 

0|xd8a oi c&kuXxkox xmoKaxacxaxsq oi orcoxox 8ev ax>v86ovTax jxs tt|v paaiKq aXvoida 
tod ndko\ispovq n&pwxpw pi%pi 3 dTopa dv0paKa. 

2. Ai9oypacpiK6 dXxk6 08txkod t6vod nov B\impxexei Koko\xep^q to orcoxo noXv\xzp&q 
10 (p§pex TOD^djciaTOV paa o|id8a 7Eokoe8pxKlte otayopepODq aOsvap.xao^6vn<; Kax arny 

OTtoxa opdSa ox atoaAxKot D7toKaTaoTdT8£ ox 07coxox 8ev cDvSSovTax jne Tqv ^aaiKf\ 
aXi)ax8a tod 7toXDH£pOD<; 7tepx6xoDv pixP 1 3 dTO|ia dvOpaKa. 

3. Ax9oypa<pxK6 dXxko 08txkoi3 xdvov ptixavxa^oti w\\iVKf\q svxaxocrnq tcod eprcepxexex 
15 noXv\isp£q to orcoxo 7toA,Dnepe<; q>6p8X xoviXti/jLOxov jxxa opdSa 7ioXx)88pxKq? 

otayopepotiq cnXeva(j,xGo£dvr|<; Kax <jtt|V onoia ojxd8a ox atacotaKOx D7tOKaTaaTdT8<; ox 
O7coxox 8ev crovSeovcax jie Tqv paaxicri afcucri8a tod 7cokop,epox)<; 7cepx6x<*>v jiexpx 3 
dTOjxa dvOpaxa. 

20 4. AxGoypacpxKO x>Xvkd GeTXKOii tovod pr|xavxap,ox) XTm^q evxGypor\q nov ep,7CEpx6x^ 
nolx>\iep£q to o7coxo 7ioku|xep8<; <p6pex todXAxicttov jxxa opdSa 7cotoe8pxKT|<; 
oJuyojiepotiq aiXevaiaxao^dvnq Kax Grqv orcoxa o^idSa ox oXkdAxkox DTCOKaTaaTdTeq ox 
OTcotox 8ev aDv86ovTax ]as ttjv Paaxicfj akoaxSa tod 7ioA,D|AepoD<; exvax axOa&xa. 

25 5. Ax0oypa<pxK6 dA,xk6 08txkod t6vod jnixavxa^oD w\iuxf\q evxaxocrnq 7toD e\imptt%ex 
(^i80)aKpD?LXK6 no7jo\iepsq to 07toxo 7coA,D|ispe<; cpgpex xovXAyxcxov pact opdSa 
7toXDe8pxKf|(; otayojiepODq aiXevajixao£dvri<; Kax arnv orana 0|id8a ox atacoXxKoi 
D7COKaTaaTdT8(; ox o7coxox 8ev oDvSeovTax \is tt|v paaxKn akuaxSa tod 7coXD|i8poi3? 
exvax axOa&xa. 

30 

6. Ax0oYpa9XKf| SxaSxKaaxa rcoD 7i8pt^a|ipdvei £k08oti ara 157 urn Kax arnv orcoxa 
8xa8xKaaia ycptiaiiionoisixax A.x0oypa(pxK6 d^xko 7cod 8jx7cepx§xet ndko\iepeq to orcoxo 
ndko\iepeq (p6pex TODXdxureov |ixa opd8a rcoXDeSpxicnq oXxyo^epotic; aiXeva|ixao^dvr|?. 

35 7. AxGoypacpxTcri SxaSxKaata tcod TOpiAxx^pdvex ftcOeari crta 157 nm, r\ yevucdxepa axo 
VUV, f| oto EUV, Kax OTqv oraria SxaSxKaata xpt|axjxo7ioxexTax Xx0oypa<pxK6 dXxk6 
08TXKOD TOVOD 7COD 8(X7tepx6xeX 7CO^Dp,ep6q TO 07COXO 7coXD|X8p6<; (p6pex xovX&froxov [da 
opd8a 7CoXD88pxKfi<; oXxyopepotit; aiXsvap,xao^dvTi(; Kax arnv 07toxa opd8a ox 
c^kdXxkox D7coKaTaardT8<; ox oranox 8ev crDv8^ovTax \xs xr\ Paaxicrj a^DaiSa tod 

40 7coXDjiepoDq rcepxSxoDV pexpx 3 dTopxx dvOpaxa. 

8. AxGoypaqmcrj SxaSxKaata 7iOD Tcepi^ajxpdvex 6k08gt| ara 157 nm, f\ yevxK6T8pa aro 
VUV, fi oto EUV, Kax orr|V 07coia SxaSxKacrta xp'nmpoTtoxevcax XxOoypacpxKd dXxk6 
08txko1S t6vod rcoD sji7t8px^xei 7CoXD|i8p^ to 07coxo noXx>\isp€q (p^pex TOD^dx^^ov M- ia 

45 op,d8a TroXDeSpxicnq oXxyojaepo^t; ax^8va|ixao^(ivTi<; Kax aTqv 07ioxa ojidSa ox 
o^kdXxkox DTtOKaTaaTdTec; ox 07toxox 8sv auvSeovTax \ie rr\ Pacnicn a^DcriSa tod 
Ttoku^epotiq exvax ax0-6Xxa. 

9. Ax0oypa(pxKfi SxaSxKaata dvnXr\q 87rfarpcoar|? oxr\v OTcoxa 8xa8xKaaxa 
50 ypriaiixjoKOisixai (oq Xx0oypa(pxK6 dXxk6 aTOXKOVxanq Xx0oypaq)XK6 d^xk6 0eTXKOi3 t6vod 



# • 

nov ejATcepiixei 7ioXv\\spiq to 07coio 7toXx>\isp^q cpSpex touX&xiotov ond5a 
7toXt>s8pxicn<; o^iyojxepovq aiA,sva|xiao^<ivr|<; Kai arr^v 07ioxa oji&5a 01 oXkuXxkox 
vnoKaxaox&xeq ox orcoxox 8ev aovSeovrai jis rn paaiicri o&ooxSa tod noXvixepoxx; 
7tepxe%ouv jxexP 1 3 dTOjaa dvOpaica. 

5 

10. Ax9o7pa9iicrj 8xa8xKaaxa SuzXr\q Gidaxp<£iar\q ott|v orcoxa SiaSiKaaia 
ypj\Gi\ionoxsixai <oq XaOoypacpxicd v%xk6 a7ceiK6vicrnq ta9oypa(pxK6 dA,xk6 Qstucov tovod 
%ox> Ejjjcepi^xei 7toku^ep€<; to otcoxo noko\xepeq q>6pex TODk&xiarov jita ojxdSa 
%oXvs8piKf\q otayonepotig cnXevajixao£&vr|<; Kai arnv orcoxa 0|iid8a ot oXkuXikoi 
10 wtOKaxaax&Tsq ox o7co(ox 8ev crovSeovrax jie tt| paaxio 5 ! akoaiSa tod 7i6ko[iepox>q exvax 
axGiiXxa. 
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5 rfepxypdcpovxax xtfUKd Kax6Xkr\Xxt yxa XxGoYpcupxa axnv 7iepxoxri tod xwtepx68oxx;, 
7repxXaiipavoiievr|<; xr|<; Ttspxoxn? xoov 157 mn Kat xn<; rcEpioxfc xoo duco wcspx68ou<;, 
xai ae iiteKxpovxicn Sea-p.^. Ta lAxicd owd paalCovxax ae vea opojtotoiiepii Kai 
cn)iuro?U>iiepfj Jtoi) xapaTcoipi^ovxai ct7c6 xqv 7tapov>axa 7coA,t>e8pxK6v oJuyoiieptf>v 
atXevaiiicro^avd)V axo p6px6 xotx; xax eivax KaTdMqXa yux ^tOoypacpia xdao ariMfe 

10 6ao Kai 8x7&tfj<; (8xox:pa>paxucn<;) e7riaxpa>CTiq. Oi dXicuXo wtoKaxaaxdxei; x<ov 
onXevapxao£av6v 7coi> 8sv aovSeovxax lie xq Paaxicn ataxriSa xoi> 7toX.uixepoti<; eivax 
ai9uXiK8<; opdSeg tj dXteq oiid8eq jrapeiKpepovq ft piKpdxepou peyeGoxx; yxa xnv 
avxiiisx67tKrn Ttpoptaipdxcov pexowpopdu; atf\\iaxoq, xpaxuxTixaq, f|/Kax peydXrjq 
a7ropp6<pT](Tn<; oxa 157 mn xa orcoxa crovavxdavxax 6xav ox wroKaxaaxdxeg auxox eivax 

15 KUK^07CEVX0X,XK0X. 
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EXHMA1 



